Species of Streptopharagus, parasitic in rodents, show a great similarity in cephalic structures of males and females and in male reproductive organs, making taxonomic separation difficult. In the present communication species are differentiated by cuticular morphology: the number (0-2) of longitudinal alae and the distri bution of interstriai, irregularly spaced, short, longitudinal ridges.
Two new species are discribed, 2-are rediscribed and some obser vations on cuticular markings are added to the original descrip tion of a fifth one. S. numidicus Seurat, 1917 , parasitic in Gerbillus pyramidum and G. gerbillus in Africa, is characterized by absence of longitudinal alae and the presence of the interstriai ridges over the entire body. Pharynx looped.
S. kutassi (Schulz, 1927 ) Chabaud, 1954 , from Citellus fulvus and Meriones persicus in Iran, found also by Schulz in four spe cies of sciurid rodents over an area extending from Ukraine to Central Asia (Turkmenistan), has one (left) longitudinal ala and interstriai ridges only in the anterior part of the body. Pharynx bent. S. lerouxi Quentin, 1965 , parasitic in Tatera lobengulae in the Congo, has one (left) logitudinal ala and a cuticle devoid of interstrial ridges. Pharynx looped S. greenbergi n. sp., found in 12 species of murid and gerbillid rodents in southern Israel, in the Sinai peninsula and in Egypt, has two longitudinal alae and interstriai ridges only in the anterior part of the body. Pharynx bent.
S. schmidti n. sp., found in Meriones persicus in Iran, is cha racterized by two lateral alae and absence of interstriai ridges. Pharynx bent.
Résumé : Utilisation des structures cuticulaires dans la différentiation des espèces de Streptopharagus (Nematoda : Spiruroidea) parasites de rongeurs.
Les espèces de Streptopharagus parasites de rongeurs montrent une grande similitude dans leurs structures céphaliques mâles et femelles et dans celles de leurs organes reproducteurs mâles, ce qui rend la séparation taxonomique des espèces très difficile. Dans cet article les espèces sont différenciées par leurs structures cuticu laires : le nombre (0-2) des ailes longitudinales et la distribution des petites crêtes longitudinales disposées irrégulièrement entre les stries transversales. Deux nouvelles espèces sont décrites, deux sont redécrites et quelques remarques concernant les caractères de la cuticule sont ajoutées à la description originale de la cinquième espèce.
Chez 5. numidicus Seurat, 1917 , parasite de Gerbillus pyramidum et de G. gerbillus en Afrique du nord, les ailes longitudinales sont absentes et les crêtes longitudinales sont présentes tout le long du corps. Pharynx formant boucle.
S. kutassi (Schulz, 1927 ) Chabaud, 1954 (Schulz, 1927 ) Chabaud, 1954 , because the spe cimens have a longitudinal ala (Greenberg, 1967) . Exami nation of body cross sections revealed the presence of a second, narrow ala, easily overlooked in total mounts. Since no species of Streptopharagus with two longitudinal alae was so far described, it was decided to reexamine speci mens from other rodents in Israel and in the Sinai penin sula (Wertheim and Greenberg, 1970) as well as samples from Iran (Chabaud, 1954) and the Congo (Quentin, 1965) in the helminth collection of the Museum National d'Histoire Naturelle, Paris, with emphasis on cuticular markings (logitudinal alae and interstriai, logitidinal ridges). The generic diagnosis (Baylis, 1923) was amended by clearly defining the pharynx as either looped (Seurat, 1918) or bent.
In the present paper a description is presented of two new species: S. greenbergi and S. schmidti; two species are rediscribed: S. numidicus Seurat, 1917 , and S. kutassi and some observations on cuticular markings are added to the excellent description of S. lerousi (Quentin, 1965) .
MATERIALS AND METHODS
Trapping sites in Israel and in the Sinai peninsula, methods of worm recovery, fixation and preservation were previously des cribed (Greenberg, 1969; Wertheim and Greenberg, 1970) . The following samples were also examined: specimens from Rattus rattus on loan from the Helminth Collection, United States National Museum, Beltsville, Maryland (USNM), deposited as Streptopha ragus kuntzi Myers, 1954. Samples in the Helminth Collection of the Museum National d'Histoire Naturelle (MNHN), Paris, France: 541A and 530A S. kutassi from Citellus fulvus and Meriones persicus, Iran; 538A, S. schmidti n. sp. from M. persicus, Iran and Sb 175 S. lerouxi Quentin, 1965 from Tetera lobengulae, Congo.
Worms were cleared in lactophenol and measurements taken with calibrated calipers from drawings made with a Wild drawing tube. Transverse sections of various body regions were prepared free-hand with a mounted razor blade, cleared in glycerine and examined in a hanging drop over a depression slide. Terminology of papillae and other structures according to Willmott (1974) . All measurements are in micrometers unless otherwise indicated.
RESULTS
Streptopharagus greenbergi n. sp. Synonyms: S. kuntzi Myers, 1954 ; S. kuntzi Myers, 1954 in Lewis and Ashour, 1983 ; S. kutassi (Schulz, 1927) in Bernard, 1964; S. kutassi (Schulz, 1927) in Greenberg, 1969 ; S. kutassi (Schulz, 1927) in Wertheim and Greenberg, 1970. Description Material examined: 1 male holotype + 7 paratypes; 1 female allotype + 4 paratypes from Acomys cahirinus. Samples n° 62161 and 62162 from Rattus rattus marked S. kuntzi, on loan from the USNM Helminthological Col lection.
Small, slender, fusiform nematodes tapering to a somewhat truncated cephalic extremity and a rounded caudal end. Cuticular transverse striation begins 25-40 from cephalic end. Numerous short, interstriai ridges only in ante rior part of body (Fig. 1B) . Cervical papillae asymetrical. Two longitudinal alae originate a few µm posterior to the cervical papillae (Fig. 2A) . Oral opening hexagonal, elon gated dorsoventrally, formed by two lateral, trilobed pseu dolabia their margins cuticularized into a ring. Six trian gular teeth project from the ring into the oral opening. Chabaud and Wertheim, 1977 and Lewis and Ashour, 1983 showed SEM photomicrographs of the cephalic extremity. Six tiny interno-labial papillae, four median externo-labials, two small lateral amphids and four cephalic papillae (Fig. 2B) . Pharynx, thick walled, cylindrical, bent in the middle, its posterior margin folded outwards, forming a collar-like structure at its junction with the oesophagus. Oesophagus long, distinctly divided into an anterior mus cular and a long glandular part. Body length: 13.60 mm (9.77-13.50 mm); width: at cephalic extremity 28 (28-48); at caudal end of oesophagus 193 (168-190) . Left ala originates 10-28 posterior to cervical papilla, reaches a maximum width of 15-26 and extends from 200-1,008 anterior to vulva to about 600-700 posterior to vulva. Right ala originates 7-23 posterior to cervical papilla, has a maximum width of 15-16 p and extends to a few mm anterior or posterior to the distal end of oesophagus. Didelphic, amphidelphic. Proximal ends of ovaries close to vulva. The anterior gonad extends to 430-2,700 from cephalic extremity, where it flexes as the oviduct and joints the spherical seminal receptacle formed by the proximal end of the anterior uterus (Fig. 2E) . The posterior gonad extends to 430-2,700 from posterior end, where it flexes as the oviduct and joints the posterior seminal receptacle. The uterine branches unite to form the vagina uterina 50-482 long. Vagina vera directed posterioriad, lined with cuticle, consists of a hea vily muscularized, thick part and a narrower, cylindrical part. Total length 230-664 (Fig. 2D) . Eggs (Fig. 2F) , thick shelled contain a developed larva when still in utero, 34-41 X 20-26. Type host: Acomys cahirinus; other hosts: 11 species of gerbillid and murid rodents (Table I) .
Site: stomach. Type locality: Yotvata (Negev), Israel. Types and paratypes n° 194HF in the helminth collec tion MNHN, Paris.
Etymology: The specific name honours Dr. Z. Greenberg. Ministry of Health, Government Central Laboratories, Jeru salem, for this contribution to helminthological research in Israel.
C omments
Life history: A tenebrionid beetle, Adesmia sp., caught at Sharm-el-Sheikh (southern Sinai), was found infected with nematode larvae. Eight larvae were fed to a laboratory-bred spiny mouse, Acomys cahirinus. The mouse was autopsied 103 days later and 3 specimens of S. greenbergi were reco vered from the stomach -a female, 24.0 mm long, with larvated eggs in the uteri and 2 males, 12.9 and 9.6 mm long.
Host spectrum, prevalence and Zoogeographic distribu tion: data on the geographic distribution of the rodent spe cies infected with S. greenbergi and on prevalence of the infection were obtained from an extensive survey of para sites of wild mammals and birds of Israel (Theodor and Costa, 1967, pro In Israel S. greenbergi parasitizes six species of murid and gerbillid rodents. Although hosts were collected throug hout the country, infected animals were found only in the arid regions: on dunes south of Be'er Sheva, in rocky areas in southern Negev and along the western coast of the Dead Sea. In southern Sinai S. greenbergi was found in five spe cies of rodents and in central and northern Sinai in six (Table I) .
By comparing the high prevalence of S. greenbergi in rodents from Israel and Sinai with the low values in rodents from Tunisia and Egypt it is obvious that the species is endemic in Sinai and southern Israel with penetration into North Africa (Table I) . It is often stated that the geogra phic distribution of a heteroxeneous parasite may be limited by the availability of the intermediate host. However, from data in Table I one must infer that some climatic, physio logic, genetic or other factors may play a role in the distri bution of S. greenbergi infections in the various hosts. S. greenbergi is an abundant nematode in southern Sinai, in fact, it is the most prevalent nematode parasitizing four species of rodents there (Wertheim and Greenberg, 1970 ). Yet, not one of 27 G. dasyurus examined was infected in this biotope, despite the rodent's susceptibility to the nema tode, as seen from prevalence values in Israel and central and northern Sinai (Table I) satus. In Israel, five animals out of 20 examined were infected whereas in Sinai (south and north) none of the 20 examined was infected. The low infection rate of A. russatus as compared to that of A. cahirinus living in the same biotope was first observed by Greenberg (1969) .
Streptopharagus schmidti n. sp.
D escription
Material examined: 1 male, 5 females Small, slender, fusiform nematodes tapering to a narrow, cephalic extremity and a somewhat truncated caudal end. Cuticle transversely striated. Interstriai cuticle smooth without longitudinal ridges (Fig. 1D) . Cervical papillae asymetrical. Two longitudinal alae originate a few µm poste rior to cervical papillae (Fig. 3A, C) . Oral opening hexa gonal, slightly elongated dorsoventrally, formed by two trilobed lateral pseudolabia. Six triangular teeth project from the labial lobes into the buccal cavity. Six tiny interno labial papillae, four median externo-labials, two small lateral amphids and four cephalic papillae (Fig. 3B) . Pharynx, thick walled, cylindrical, bent in the middle, its posterior margin folded outwards, forming a collar-like structure at its junction with the oesophagus. Oesophagus long, dis tinctly divided into an anterior muscular and a long glan dular part. (Fig. 31, J K) . Two pairs of pedinculated preanal papillae, one sessile papilla on anterior lip of cloaca, two larger sessile papillae posterior to cloaca, one pair of pedinculated post anal papillae and 4 pairs of tiny sessile papillae on tip of tail (Fig. 3F, G) . Caudal alae do not meet posterior to tip of tail. Size of caudal alae and area rugosa could not be measured because of the specimen's poor state of preservation. 
C omments
S. schmidti differs from the S. greenbergi, the other form with two longitudinal alae, by the smooth cuticle, without longitudinal, interstriai ridges and by the diminutive size of the papillae on the tip of male tail. Quentin, 1965 Certain morphological features, used in the present study for differentiation of rodents species of Sterptopharagus and not mentionned or not clearly defined in Quentin's description of S. lerouxi, were studied in female (n° Sb 275) deposited in helminth collection of the MNHN, Paris.
Streptopharagus lerouxi
The cuticle of S. lerouxi, like that of S. schmidti n. sp., is smooth without any interstriai longitudinal ridges. The pharynx, like that of S. numidicus, is looped. (Schulz, 1927 ) Chabaud, 1954 Synonyme: Arduenna kutassi Schulz, 1927. Red e sc r iptio n Material examined: 3 males, 2 females. General: Small, slender, fusiform nematodes tapering to a somewhat truncated cephalic extremity and a rounded caudal end. Cuticle transversely striated with interstriai, longitudinal ridges in anterior part of body (Fig. 1C) . Cer vical papillae asymetrical. A single longitudinal ala origi nates a few µm posterior to cervical papilla (Fig. 4A, C) . Oral opening hexagonal, elongated dorso-ventrally, formed by two trilobed lateral pseudolabia. Six triangular teeth project from the labial lobes into the buccal cavity. Six tiny interno-labial papillae, four median externo-labials, two small amphids and four cephalic papillae (Fig. 4B) . Pharynx, thick walled, cylindrical, bent in the posterior third, its posterior margin folded outwards, forming a collar-like structure at its junction with the oesophagus. Oesophagus long, distinctly divided into a short muscular and a long glandular part.
Streptopharagus kutassi
M ale: range with data on the type specimen (Schulz, 1927) (Fig. 41, J) . Two pairs of pedinculated preanal papillae, one sessile papilla on anterior lip of cloaca, two sessile papillae posterior to the cloaca, one pair of pedinculated postanal papillae and 4 pairs of tiny, sessile papillae on tip of tail (Fig. 4F, G) . Caudal alae do not unite posterior to tail. Area rugosa 1,400-1,550 long. Ornamen tation of area rugosa absent in a narrow field between papillae, posterior to the cloaca (Fig. 4F, H) . Fig. 4D) .
Didelphic, amphidelphic. Vulva not salient at a distance of 32.5, 37.4 (30, 40) percent of body length from cephalic extremity. Anterior flexure of oviduct 3,580 from cephalic extremity; posterior flexure 2,140 from posterior end. Vagina vera, directed posteriorly, consist of a heavily mus cularized part 450 long and a narrow, cylindrical part 490 long; vagina uterina 370 long. Eggs larvated in utero 34-36 x 22-24 (39 X 24) (Fig. 4E) . Host: Citellus fulvus, Meriones persicus (cf. Chabaud, 1954) .
Site: stomach. Locality: 130 Km north of Hamadan, Iran.
Comments
Life history: A tenebrionid beetle Pimelia angustata var. anguiosa was found infected with larvae of S. kutassi (Cha baud, 1954) .
Data on the hosts-spectrum, prevalence and Zoogeogra phic distribution are based on findings of Schulz (1927) and Chabaud (1954) . S. kutassi was recorded in sciurid and gerbillid rodents over an area extending from eastern Europe to central Asia. The ground squirel, Citellus musiculus pla nicola Satun., with a prevalence of 28.3 % in 53 hosts exa mined, was established as type species and Novoczevkask in the Ukraine as type locality. In the same locality one out of 5 examined Marmota bobac Schreb, was found infected. Other hosts reported by Schulz: Citellus sp. from Askanya Nova in Bielorussia (no further data), and the Asian ground squirel. Spermatophilopsis leptodactylus Licht, in the Turkmen Republic (Central Asia) (two hosts infected with one female each). Chabaud found S. kutassi in Iran in 2 Citellus fulvus Licht., one infected with 3 male worms and one with 3 males and 2 females as well as in one Meriones persicus Blanf, infected with one male. Seurat, 1917 Synonym: S. sudanensis (female) Baylis, 1923 (cf. Cha baud, 1954 ; S. sudanensis (male) Nazmi Gohar, 1932.
Streptopharagus numidicus
Material examined: 5 males and 7 females.
Redescription
Medium sized, stout nematodes, truncated anteriorly and tapering to a rounded posterior end. Males shorter and more slender than females, cuticle 9 -12 thick with transverse striae 12 to 18 apart, beginning 20 -30 from anterior extre mity and numerous, short, irregularly spaced, longitudinal, interstriai ridges over entire body (Fig. 1A) . Longitudinal ala absent, a tiny alar skeletal support embedded in the cuticle (Fig. 5D) . Cervical papillae asymetrical. Oral opening hexagonal, elongated dorso-ventrally, formed by two lateral trilobed pseudolabia. From each lobe a tricuspid tooth pro jects into the oral cavity. Each tooth consists of central cusp and two smaller cusps on its external surface (Fig. 5B, C) . Six small interno labials papillae, 4 median externo-labials, two lateral amphids and 4 cephalic papillae (Fig. 5B) . Pharynx thick walled, looped in the middle (Fig. 5A) . Pos terior margin of pharynx directed outwards forming a collar like ringue at the pharyngo-oesophageal junction (Fig. 5A) . Oesophagus long, clearly divided into an anterior muscular and a posterior glandular part. (Fig. 5E) .
Hosts: Gerbillus pyramidum, Rattus rattus.
Site: stomach.
Locality: Dunes around Ismailia, Egypt.
Comments Seurat (1917) established the species S. numidicus for two young specimens (1 male, 1 female) found in a fennec fox, Fennecus zebra, in southern Tunisia. The original short communication was followed by a detailed study in which the most characteristic features of the species were des cribed and illustrated; the tricuspid teeth projecting from the labial lobes into the buccal cavity and the looped pharynx (Seurat, 1918) . Unfamiliar with this publication Baylis (1923) described S. sudanensis from females with three cuspid teeth recovered from Gerbillus gerbillus trapped in Khartum. Subsequently Nazmi (1932) 
described the males CUTICULAR MARKINGS IN SPECIES DIFFERENTIATION OF STREPTOPHARAGUS
of S. sudanensis she recceived from the type host and the type locality. Aware of Seurat's (1918 ) publication, Ortlepp (1925 identified 2 specimens found in G. pyrgarus in Egypt as S. numidicus. (According to Dr. F. Petter, Museum National d'Histoire Naturelle, Paris, ZoologyMammals and Birds, Gerbillus pyrgarus is found only in Senegal: Ortlepp's specimens were probably G. gerbillus or G. pyramidum). He suggested that S. sudanensis may be a synonyme of S. numidicus, and that the gerbil is the natural host of this nematode and the infection in the fennec fox was most probably accidental. The two species were formally synonymized by Chabaud (1954) . A study of S. numidicus from G. pyramidum using light and SEM microscopy was published recently (Lewis and Ashour, 1983) .
New information in the present work extends the range of worm size and confirms Seurat's observations that S. numidicus has a looped pharynx and has neither longi tudinal alae not pharyngeal teeth.
Specimens examined in the present study were found in 4 G. pyramidum trapped on dunes around Ismailia by Y. Wharman. Of the 40 specimens of G. pyramidum from the southern arid areas of Israel and from the Sinai penin sula, not a single one was infected with S. numidicus. S. numidicus appear to be a north african species limited in its distribution to the eastern bank of Suez Canal. This distribution is most probably limited by the distribution of the insect intermediate host, unknown at present (See comments regarding S. greenbergi).
Todate three species of rodent Streptopharagus were found in Africa: S. numidicus, S. geosciuri, Le Roux 1930 and S. lerouxi. All three are characterized by a looped pharynx and long spicules. Range of spicules -combined data of the three species -: left 700-1,320, right 235-410.
The three African species can be easily differentiated from one another by cuticular morphology: S. lerouxi -a left longitudinal ala and no interstriai, longitudinal ridges, S. numidicus and S. geosciuri -no longitudinal ala but interstriai ridges over entire body in the first and only in the anterior body part in the second.
DISCUSSION
In addition to the two new species described herein, there are in print descriptions of 8 species of rodent Streptopha ragus. Of these 4 -S. numidicus Seurat, 1917 , S. kutassi (Schulz, 1927 ) Chabaud, 1954 , S. geosciuri Le Roux, 1930 and S. lerouxi Quentin, 1965 are valid, easily separable from each other. Two species: S. sudanensis Baylis, 1923 (females) Nazmi Gohar, 1932 and S. kuntzi Myers, 1954 are synonyms of S. numidicus (cf. Chabaud, 1954) and S. greenbergi n. sp. respectively. S. indicus Johnson, 1969 and S. kolayatensis Soota and Chaturvedi, 1971 are inadequately described.
By comparing the description of the type species S. armatus Blanc, 1912 and the generic diagnosis (Baylis, 1923) with observations made during the present work, one can easily point to the source of mistakes in interpretation in the pertinent studies.
Streptopharagus is a stomach parasite; it is found in the intestine only when the host is dissected some time after death (Myers, 1954; Johnson, 1969; Lewis and Ashour, 1982) . Inflation of the cephalic cuticle observed in some specimens is an artefact (Blanc, 1912) .
In the generic diagnosis Baylis (l.c.) described a cervical ala « originating behind the left cervical papilla and exten ding throughout the oesophageal region ». This descrip tion obviously refers to a longitudinal ala. Although later the Chitwoods (1937) defined the three types of lateral alae in nematode cuticule: cervical, longitudinal, caudal, the confusion persisted and Yamaguti ascribed to the genus Streptopharagus « cervical alae on one side only » (1959, vol. 3, part. 1, page 610) . By examining body cross sec tions it was shown that species of Streptopharagus can be differentiated by the number (0-2) of longitudinal alae.
Interstriai, short, rode-like, logitudinal ridges and asymetrical cervical papillae are included in the generic dia gnosis (Baylis, l.c.) . Cervical papillae were overlooked in S. kuntsi Myers, 1952 and S. indicus Johnson, 1969 . S. indicus and S. kolayatensis were found in the same host Tatera indica and at close sites, Bikana, Rajastan. There is no doubt that they represent a single species but, whe reas in S. kolayatensis a left longitudinal ala was noted, there is no mention of an ala in the description of S. indicus. Judging by the zoogeographic distribution this nematode could be either S. kutassi or, if two longitudinal alae would be observed in cross-sections-S. schmidti.
There are two forms of pharynx in rodent Streptopha ragus: a looped one (Seurat, 1918, Fig. 1, 2 ) and a bent one in which the cylindrical pharynx makes a slight bend in its posterior half (present paper Fig. 2A) . The statement 
